The first concern of this work is the development of approximations to the distributions of crude mortality rates, age-specific mortality rates, age-standardized rates, standardized mortality ratios and the like, for 
A continual presence is a wish to make comparisons; comparisons between regions,(comparisons between)time periods,(comparisons)between social groups,and so on. Now, in many circumstance the data are virtually complete so that it is a fact that say death ratesdiffer for two counties or two years or two racesb Jhat is more likely of concern then is; do two death rates differ by more than some level of natural fluctuations? The purpose of this study is the conceptualizationand formalization of the natural variability of vital statistics to support their use in comparisons and other analyses. The particular cases of mortality and of groups specifically delineated in age and time will be emphasized; however results for a broad variety of other cases should be apparent.
Quite a number of distinct vital statistics are in common use. These include counts, rates and ratios , the emphasis being on the latter two.
Counts. One sets down the total number of deaths in a given time period for a population of interest,perhaps separately by age, region or cause. open. In the former/, the group of individuals whose deaths are recorded is unchanging-In the latter case, the group membership changes because of birthdays, emigration, immigration and the like. This is the circumstance for the Canadian data. This paper is concerned with open populations.
Rates. Rates are relative frequencies. For example the crude death rate is the number of deaths in a population of interest during a specified time period, divided by the number of person-years lived by the population during the time period. A complication that often arises is that person-years lived has to be estimated. In the case of annual rateslan estimate of the mid-year population is often used. from Newfoundland's entering the country*) In the case that a death rate is given for a specified age group, it is referred to as an age-specific mortality rate. These rates are important because mortality experience usually varies substantially with age and a crude rate may not display important phenomena. Age-adjusted rates are an attempt to-provide single rates that allow direct comparison of populations with differing age compositions. They are weighted combinations of age-specific rates. (For example, the weights may correspond to the composition of some standard population.)
Ratios. T1he standardized mortality ratio (SMR) may be mentioned. It is the ratio of observed total deaths to "expected" deaths using the rates of some standard population and the given person-years lived. It is often 3 used in making comparisons.
The purpose in setting down the above material has been to bring out the basic quantities involved in constructing vital statistics -counts and estimates of population size. These are the quantities whose variability will be fundamental-Discussion of vital statistics generally and details concernin particular cases may be found in: Chiang (1961) , Keyfitz (1966) , Benjamin (1968) , Fleiss (1981) ,-Benjamin and Pollard (1980), Inskip, Beral and Fraser (1983) for example. 
This last follows by first principles, the three factors on the right having the interpretations; "born at t-x","die at t age xt,u"survive to t" respectivelyo.
A theorem desoribing the distribution of the death process may now be stated. Its proof is given in the Appendix. The preceding theorem and corollary will now be used to set down distributions for various vital statistics. Briefly the approach is as follows: let U denote a latent variate with density function f(u,13) depending on a parameter 3. (In the present case U is e and e is a.) Let Y be an observable variate with probability mass (or density) function, given U -u, f(y|u,a) depending on the parameter a. However the first set refers to a data set having both age and period as explanatories.
Tqhe computations made use of Gauss-Hermite integration with 11 nodes, see David and Rabinowits (1975) for the formulas. The standard errors were estimated as in Brillinger and Preisler (1983) .
19
The data of the first example are female deaths by age group for Canada during the period 1950 -1972 and the corresponding age-specific death rates.
The data are given in Tables 5 and 6 It is to be expected that the deviance may be driven down substantially further by inIading further explanatories, for example a cohort effect; however the purpose of the present study was principally to illustrate that mortality data can be non-Poisson and that a direct procedure was available to handle the extra-variatione. (Actually the model was reparametrized to I + a + 3 with a to avoid aliasing.) The age effects show a "bathtub" shape -corresponding to high mortality at the youngest ages, then a dip followed by a steady increase with age. On the other hand, the period effects evidence a steady decrease in mortality with time.
The fit of a model is conveniently studied by the standardized residuals, Finally it is to be noted that this paper has taken the basic quantities to be analyzed-4, be simple counts and rates. Clearly other quantities, perhaps specific estimates of probabilities as in Hoem (1984) 
